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IMAGE PROCESSING SYSTEM HAVING 
IMAGE FORMINGAPPARATUS AND 

PRINTERAPPARATUS 

This application is a Continuation application of Ser. No. 
10/035,148, filed Jan. 4, 2002, which is hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates in general to an image 
forming apparatus in which degradation of the visibility of 
printing is reduced or eliminated when printing on paper. 
More particularly, the invention relates to an image forming 
apparatus that is useful for monochromatic printing of a 
color image or a gray Scale image. 

Japanese Patent Application Laid-Open No. Heisei 5 
(1993)-250113 discloses a technique for obtaining a con 
spicuous monochrome image during monochrome printing 
of an image, in which color image data and code data are 
mixedly present, by outlining in an image around a portion 
where image data and code data overlap. 

However, when the area around the portion in an image 
where the image data and the code data overlap is outlined, 
a gap relative to an original image becomes large So as to 
produce an unnatural image. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to obtain 
a natural image with good visibility during printing. 

According to a first aspect of the present invention, an 
image forming apparatus comprises: a data buffer Storing 
input print data, a judgment portion for making a judgment 
as to whether a defined Statement of a predetermined char 
acter is included in data Stored in the data buffer; and a line 
Screen value converting portion for converting a line Screen 
definition for performing halftone printing of a predeter 
mined character when a defined Statement of the predeter 
mined character is contained in data Stored in the data buffer. 

In the preferred construction, the line Screen value con 
Verting portion may comprise: a first information input 
terminal for receiving an input of a value of line Screen to be 
converted; a Second information input terminal for receiving 
an input designating a font Size to be a conversion object; a 
font Size comparing portion, that is active when there is a 
description of the fontsize in the data in the data buffer, for 
comparing the font Size with a font Size received via the 
Second information input terminal; a line Screen conversion 
character String Storage portion for Storing an additional 
character String for performing line Screen conversion; and 
a Selector for Switching an output between input print data 
and the line Screen conversion character String on the basis 
of a result of judgment in the character String judgment 
portion and a result of comparison in the fontsize comparing 
portion. 

The line Screen value converting portion may comprise: a 
background color information extracting portion for extract 
ing information of a background color from the print data; 
and a line Screen value determining portion for determining 
a line Screen value for conversion while taking the extracted 
background color into account. 

According to a Second aspect of the present invention an 
image forming apparatus comprises: a data buffer Storing 
input print data; a character String judgment portion for 
making a judgment as to whether a defined Statement of a 
predetermined character is present in data Stored in the data 
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2 
buffer; and a color information converting portion for con 
Verting a color definition of the character to be printed. 

In the preferred construction, the color information con 
Verting portion may comprise: a color judgment portion for 
extracting color information from the data in the data buffer 
and for making a judgment as to whether degradation of 
Visibility can be caused upon gray Scale conversion; a color 
conversion character String Storing portion for Storing a 
character String to perform color conversion; and a Selector 
for Switching an output between the input print data and the 
character String with a converted color definition on the 
basis of a result of judgment in the character String judgment 
portion and a result of comparison in the fontsize comparing 
portion. 
The color information converting portion may comprise: 

a background color information extracting portion for 
extracting information of the background color from the 
print data; and a color information determining portion for 
determining color information to be converted on the basis 
of extracted background color information. 

According to a third aspect of the present invention, an 
image forming apparatus comprises: a data buffer tempo 
rarily Storing print data input through an input terminal; a 
print data converting portion, that is active when the descrip 
tion of a character is contained in data temporarily Stored in 
the data buffer, for converting the print data for enhancing 
the Visibility of the character; an output terminal for exter 
nally outputting the print data after conversion; and a 
process end Signal output terminal for externally outputting 
a signal when the end of the print data is detected by a data 
end judgment portion. 
The print data converting portion may comprise: a first 

information input terminal for receiving an input of a value 
of line Screen to be converted; a Second information input 
terminal for receiving an input designating a font size to be 
conversion object; a font Size comparing portion that is 
active when there is a description of the font Size in the data 
in the data buffer, for comparing the fontsize with a fontsize 
received via the Second information input terminal; a line 
Screen conversion character String Storage portion for Storing 
an additional character String for performing line Screen 
conversion; and a Selector for Switching an output between 
input print data and the line Screen conversion character 
String on the basis of a result of judgment in the character 
String judgment portion and a result of comparison in the 
font Size comparing portion. 

In Such a case, the line Screen value converting portion 
may comprise: a background color information extracting 
portion for extracting information of a background color 
from the print data, and a line Screen value determining 
portion for determining a line Screen value for conversion 
while taking the extracted background color into account. 

In the alternative, the print data converting portion may 
comprise: a color judgment portion for extracting color 
information in the data in the data buffer and making a 
judgment as to whether degradation of the Visibility can be 
caused upon gray Scale conversion; a color conversion 
character String Storing portion for Storing the character 
String to perform color conversion; and a Selector for Switch 
ing an output between the input print data and the character 
String with a converted color definition on the basis of a 
result of judgment in the character String judgment portion 
and a result of comparison in the font Size comparing 
portion. 
The color information converting portion may comprise: 

a background color information extracting portion for 
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extracting information of the background color from the 
print data; and a color information determining portion for 
determining color information to be converted on the basis 
of extracted background color information. 

According to a fourth aspect of the present invention, an 
image processing System comprises: a printer driver for 
converting input image data into print data; and a printer 
apparatus for performing data output using the converted 
image data, the printer driver including at least the image 
forming apparatus Set forth above. 

According to a fifth aspect of the present invention, an 
image processing System comprises: a printer driver for 
converting input image data into print data; and a printer 
apparatus for performing data output using the converted 
image data, the printer apparatus including at least the image 
forming apparatus as Set forth above. 

According to a sixth aspect of the present invention, an 
image forming method may comprise the Steps of parsing 
information of input print data; converting the print data 
based on the parsing, and outputting data on the basis of a 
print data process through the conversion process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from 
the detailed description given hereinafter and from the 
accompanying drawings of the preferred embodiments of 
the present invention, which, however, should not be taken 
to be limitative of the invention, but are presented for 
explanation and understanding only. 

In the drawings: 
FIG. 1 is a block diagram showing the construction of the 

first embodiment of an image forming apparatus according 
to the present invention; 

FIG. 2 is a block diagram showing a construction of a line 
Screen converting portion in the first embodiment of the 
image forming apparatus according to the present invention; 

FIGS.3(a),3(b) and 3(c) are diagrams showing examples 
of System construction of an image processing System to be 
employed in the image forming apparatus according to the 
present invention; 

FIG. 4 is a process flowchart showing the process in 
accordance with the present invention; 

FIG. 5 is a block diagram showing the construction of a 
Second embodiment of an image forming apparatus accord 
ing to the present invention; 

FIGS. 6(a) and 6(b) are diagrams showing an effect 
obtained by increasing the line Screen in the present inven 
tion; 

FIG. 7 is a block diagram showing the construction of a 
color information converting portion in the Second embodi 
ment of the image forming apparatus according to the 
present invention; and 

FIG. 8 is a block diagram showing the construction of a 
third embodiment of an image forming apparatus according 
to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be discussed hereinafter in 
detail in terms of various preferred embodiments of an 
image forming apparatus and image processing System 
according to the present invention with reference to the 
accompanying drawings. In the following description, 
numerous Specific details are Set forth in order to provide a 
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4 
thorough understanding of the present invention. However, 
it will be obvious to those skilled in the art that the present 
invention may be practiced without these specific details. In 
other instances, well-known Structures are not shown in 
detail in order to avoid unnecessary obscurity in the descrip 
tion and illustration of the present invention. 
Upon outputting data containing color information from a 

monochrome printer, a conversion process for converting 
the color information into gray Scale information is per 
formed. Particularly, among color information for each 
pixel, brightness information is extracted to convert the 
pixel information into a gray Scale level between 
white-gray-black on the basis of the extracted brightness 
information. Upon practically outputting a gray Scale image 
from the monochrome printer, the gray Scale level has to be 
expressed by a binary value of white and black. For this 
reason, a halftone dot referred to as a halftone cell is 
employed to realize a pseudo gray Scale expression. For 
example, when the size of one halftone cell is a sixteen dot 
Square, and when the output resolution of the printing output 
is 2400 dpi, a hundred-fifty halftone cells are aligned in one 
inch. Hereinafter, the number of halftone cells will be 
referred to as a line Screen which represents a number of 
lines of dots appearing per linear inch. Once the line Screen 
and resolution are determined, the size of the halftone cell is 
determined. On the other hand, depending upon the size of 
the halftone cell, the capability of the gradation expression 
is determined. A ratio of white dots to black dots in the 
halftone cell, that expresses the gray Scale level of the 
halftone dot, determines the number of gradation levels in 
gray Scale expression to be expressed by the halftone cell. 
For example, when the Size of one halftone cell is con 
structed by sixteen dots Square, two-hundred and fifty-six 
gradation levels can be expressed. In general, a relationship 
of 

Number of gradation levels=(resolution (dpi))/(line screen (lpi))2) 

is established. Due to the foregoing relationship between the 
line Screen, the resolution and the number of gradation 
levels, a Smaller value of line Screen achieves a greater 
number of gradation levels to be expressed. A monochrome 
expression to be expressed through the foregoing conversion 
process for an original color image can be converted into an 
expression which results in degradation of the visibility in 
Some objective original images. The present invention has 
been worked out for solving this problem. 
On the other hand, in general, when image data, Such as 

a photographic image, is to be printed, a greater number of 
gradation levels will achieve a higher ability of the gray 
Scale to achieve a more natural feeling. On the other hand, 
for print data containing monotone data, Such as a character, 
a greater line Screen increases the clarity of expression in a 
detailed portion, Such as edge or the like, So as to be more 
conspicuous. However, upon practical printing with a 
printer, the resolution and the line Screen are constant at a 
fixed value in the image data of the print object. Therefore, 
the number of gradation levels naturally becomes a constant. 
When the line screen is set to a small value for the purpose 
of producing a higher preference for the image data, the 
Visibility of the color character data, particularly for a Small 
character, is Sacrificed. Conversely, when the line Screen is 
Set to a large value for the purpose of producing a higher 
preference for the character data, the number of gradation 
levels of the image expression is reduced So as to make the 
printed image expressionlessly crushed as a whole. The 
present invention has been developed for presenting a Solu 
tion for the problems set forth above. 
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On the other hand, it should be noted that the object of the 
present invention should not be limited to a monochrome 
printer, but the invention is also applicable for a color printer 
output for providing a Solution for the problem of degrada 
tion of visibility caused by coloration of the background 
color and graphic pattern and/or character. The present 
invention has been developed while focusing on the draw 
backs Set forth above and, thus, is characterized by provision 
of means for optimally Setting the printing characteristics for 
objective image data and character data by converting only 
portions possibly causing degradation of visibility, while 
inserting a predetermined Setting character String in the print 
data. Hereinafter, various preferred embodiments of the 
present invention will be discussed. 
(First Embodiment) 

FIG. 1 is a schematic block diagram of a first embodiment 
of an image forming apparatus according to the present 
invention, which can perform resolution conversion. This 
embodiment of the image forming apparatus generally com 
prises the following components 1 to 7. The reference 
numeral 1 denotes an input terminal through which print 
data is to be input. In this embodiment, postScript data 
described in a printer description language is provided as 
input objective data. The reference numeral 2 denotes a data 
buffer which accumulates input print data per one line. The 
data buffer stores the input data by shifting per one line. The 
reference numeral 3 denotes a data end judgment portion for 
making a judgment as to whether the data in the data buffer 
2 is the end data among data Stored in the data buffer 2. 
Namely, the data end judgment portion 3 typically detects 
the end of stored data by detecting “EOF indicative of the 
end of the file. The reference numeral 4 denotes a character 
judgment portion which makes a judgment as to whether the 
Stored data includes a defined Statement of a particular 
character. The reference numeral 5 denotes a line Screen 
value converting portion for converting a line Screen defi 
nition for converting a character into halftone data to be 
printed when a description of the character is contained in 
the stored data in the data buffer 2. The reference numeral 6 
denotes an output terminal for externally outputting the print 
data after performing line Screen conversion. The reference 
numeral 7 denotes a process end Signal output terminal for 
externally outputting a signal upon detection of the end of a 
line by the data end judgment portion 3. 

FIG. 2 shows a particular embodiment of the line screen 
value converting portion 5. The reference numeral 22 
denotes an information input terminal for inputting a value 
of line Screen to be converted. The reference numeral 21 
denotes an information input terminal for receiving data 
designating a font size to be used for conversion. The 
reference numeral 23 denotes a font Size comparing portion 
for comparing the font Size given from the information input 
terminal 21. The reference numeral 24 denotes a line Screen 
conversion character String Storage portion for Storing an 
additional character String for performing line Screen con 
version. The reference numeral 25 denotes a selector for 
selectively switching either the input data from data buffer 
2 or the line Screen conversion character String in Storage 
portion 24 to the output terminal 6 on the basis of the results 
outputted by the character String judgment portion 4 and the 
font Size comparing portion 23. 

The first embodiment of the image forming apparatus 
takes the print data as an input. The image forming apparatus 
for improving the Visibility of a print data output by parsing 
information of the print data, comprises the input terminal 
for inputting the print data, the data buffer 2 for accumu 
lating the print data per one line, the data end judgment 
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6 
portion 3 for making a judgment as to whether the data in the 
data buffer includes the end of the print data, the character 
judgment portion 4 for making a judgment as to whether a 
defined Statement of the predetermined character is con 
tained in data in the data buffer 2, the line Screen value 
converting a portion 5 for converting line Screen definition 
for converting the character to be printed into halftone data, 
the output terminal 6 for externally outputting the print data 
after conversion, and the process end Signal output terminal 
7 for externally outputting a Signal upon detection of the end 
of the file by the data end judgment portion 3. The line 
Screen value converting portion 5 comprises the first infor 
mation input terminal 22 for inputting the value of the line 
Screen to be converted, the Second information input termi 
nal 21 for designating the font Size to be used for the 
conversion object, the font Size comparing portion 23 for 
comparing the font size with the font Size given from the 
information input terminal, the line Screen conversion char 
acter String Storage portion 24 for Storing an additional 
character String for performing line Screen conversion, and 
the selector 25 for selectively switching between the input 
printing data and the output of the line Screen converting 
character String to output data depending upon a result of 
judgment in the character String judgment portion 4 and a 
result of comparison in the font Size comparing portion 23. 

FIG. 3 shows an example of the construction of an image 
processing System to be employed in the image forming 
apparatus according to the present invention. 

In FIGS. 3(a), 3(b) and 3(c), the reference numeral 31 
denotes the image processing System typically represented 
by a personal computer. It is not required that the image 
processing System be a personal computer, Since it can be an 
arithmetic processor, data accumulator or the like, having a 
terminal for Outputting print data. The reference numeral 32 
denotes the image forming apparatus shown in FIG. 1. The 
reference numeral 33 denotes the image output device, Such 
as a printer, for producing a data image on paper on the basis 
of received print data. In the embodiment, the image pro 
cessing System 31 is desirably a monochrome output post 
Script printer which can parse and print the printer descrip 
tion language post Script language. 

In FIG. 3(a), the image forming apparatus 32 is incorpo 
rated in the image processing System 31 for operation. In 
FIG. 3(b), the image forming apparatus is incorporated in 
the image output device 33. In FIG.3(c), the image forming 
apparatus 32 is not incorporated neither in the image pro 
cessing System 31 or in the image output device 33, but is 
located therebetween to permit independent operation. The 
image processing Systems shown in FIGS. 3(a) to 3(c) are 
used as a printing System, for example. 

It should be noted that the function of the image forming 
apparatus 32 may be realized by hardware or by Software. 
Accordingly, the function of the image forming apparatus 
may be realized by Software in the form of a program to be 
executed on the image processing System 31 or the image 
output device 33. 

FIG. 4 is a process flowchart of the process according to 
the present invention. It should be noted that the illustrated 
embodiment is premised on the use of postScript data as the 
input data, although the present invention is applicable for 
printing other types of print data. 
At first, print data 400 obtained from the input terminal 1 

of FIG. 1 is stored in the data buffer 2 per one line (step 401). 
In the character judgment portion 4, a judgment is made as 
to whether the printing object contains a character String as 
the character data (step 402). The print data in postscript 
description will frequently differentiate the definition of a 
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character String per application. When a defined Statement of 
the character string indicative of the character data is “MF, 
and when this character String is expressed in one line of the 
character data, it indicates that character information, Such 
as font size, font kind and So forth, is described in the line. 
Therefore, the character judgment portion 4 may be set for 
detecting this character string “MF'. When the character 
string is detected (YES in step 402), a judgment is made that 
the printing object is the character data to extract the font 
size of the character to print from the relevant line in the font 
Size comparing portion 23. The position of the description of 
the font size is fixed by the software as a source of 
generation of the character data, and thus it can be easily 
extracted. 

For example, in the illustrated embodiment, when the font 
definition character string in the print data is 300 00-300 
0 0/AATT11E17C23A8-0 MF, it is premised that the 
numerical value “300' is a value determining the font size, 
and the character string “/AATT11E17C23A8-0” indicates 
the kind of font. 
A comparison is made between the extracted font Size and 

the font size input from the information input terminal 21 
(step 403). When the font size of the character to be printed 
is smaller (YES in step 403), a command is output to the 
Selector for outputting the character String in the line Screen 
conversion character String Storage portion 24. In practice, a 
description to increase the line Screen is added (step 404). In 
the selector 25, the data in the data buffer 2 is normally 
output. However, when a judgment is made in the character 
judgment portion 4 and the font size comparing portion 23 
that the line Screen conversion character String is to be 
output, outputting of data from the data buffer 2 is tempo 
rarily Stopped So as to Switch the data path for outputting the 
character String in the line Screen conversion character String 
Storage portion 24. As a result, data produced by inserting 
the line Screen conversion character String into the input 
print data can be output from the output terminal 6. 
When the operation is repeated per one line of the input 

data and when the character String indicative of the end of 
data is detected in the data buffer 2 in the data end judgment 
portion 3 (YES in step 405), the process goes END to 
externally output a signal indicative of the end of the proceSS 
from the output terminal 7. In response to this, new print 
data 406 is prepared. As an alternative method of data end 
judgment other than that which involves detecting the char 
acter String indicative of the end of data, as Set forth above, 
it is possible to make a judgment of the presence of a data 
end when the data amount of the input data reaches a 
predetermined amount. As a further alternative, it is possible 
to make a judgment when a predetermined period has 
elapsed after data input. In short, any method which may 
detect a possible data end may be used. 

The character String in the line Screen conversion char 
acter String Storage portion 24 may be formed in accordance 
with the description of the postscript. The following is one 
example of the character String: 
/freq X def 
/HProc {dup mul exch dup mul add I exch Sub def 
freq 45/HProc load setscreen 
In the character String, X is a line Screen value to be 
converted and is replaced with a line Screen designation 
parameter obtained from the information. A greater value of 
X may improve the visibility of the character. 

FIGS. 6(a) and 6(b) are diagrams showing the effect of 
improvement of Visibility by increasing the line Screen. In 
FIGS. 6(a) and 6(b), each circle represents a dot to be 
printed. When an area of one inch in length is assumed, as 
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8 
shown in FIGS. 6(a) and 6(b), the resolution of the figure 
becomes 20 dpi. FIG. 6(a) shows the character expressed by 
a halftone cell of 2x2 dots. In this case, the gradation level 
is 4, and the line screen is 10 lpi. On the other hand, in FIG. 
6(b), the halftone cell is formed by a single dot. Therefore, 
the gradation level is 2 and the line screen is 20 lpi. If the 
original character is colored, the gradation expression of the 
character is done by halftone expression. In these Figures, an 
example of the expression of gradation is illustrated by 
making two dots in the four dot halftone cell in FIG. 6(a). 
On the other hand, in the example of FIG. 6(b), since only 
two tone expression is possible, the cells located in the 
character portion are expressed by black irrespective of the 
original color. From a comparison of FIGS. 6(a) and 6(b), it 
should be clear that the visibility of FIG. 6(b) having a 
greater line Screen is much higher than that of FIG. 6(a). 
(Second Embodiment) 

FIG. 7 is a Schematic block diagram showing the con 
Struction of a Second embodiment of the image forming 
apparatus for performing resolution conversion according to 
the present invention. This embodiment of the image form 
ing apparatus is constructed with the following components 
identified by the reference numerals 1 to 7 and 70. The 
components identified by the reference numerals 1 to 7 are 
the same as those discussed in connection with the first 
embodiment. The reference numeral 70 denotes a color 
information converting portion converting color definition 
for printing a character when data in the data buffer 2 
contains a description of the character. 

FIG. 5 shows an alternative embodiment of the particular 
example for is realizing the color information converting 
portion 70. The reference numeral 51 denotes a color 
judgment portion for extracting color information from the 
data Stored in the data buffer 4 and for making a judgment 
as to whether degradation of the visibility can be caused 
upon conversion into a gray Scale image. The reference 
numeral 52 denotes a color conversion character String 
Storage portion for Storing a character String to perform color 
conversion. The reference numeral 53 denotes a selector for 
Switching the output between the input print data and the 
color conversion character String depending upon a result of 
judgment in the character String judgment portion 4 and a 
result of comparison in the font Size comparing portion 23. 
The system construction is similar to FIG. 3. 
At first, the print data obtained from the input terminal 1 

of FIG. 1 is temporarily stored in the data buffer 2 per one 
line. In the character String judgment portion 4, a judgment 
is made as to whether a character String indicative of the 
character data is contained in the printing object or not. 
When the character String is detected and judgment is made 
that the printing object is the character data, color informa 
tion of the character is extracted in the color judgment 
portion 51. If a judgment is made that the color of the 
character is light as converted into gray Scale, a command is 
output to the Selector So that the character String in the color 
conversion character String Storage portion 52 is output. In 
the selector 53, data in the data buffer 2 is normally output. 
However, when judgment is made that outputting of the 
color conversion character String is necessary, in the char 
acter judgment portion 4 and the color judgment portion 51, 
the Selector is Switched for interrupting outputting of the 
data in the data buffer 2, as is done in a normal State, and 
outputting of the character String in the color conversion 
character String Storage portion 52 is Selected. As a result, 
from the output terminal 6, the color information from the 
input print data can be converted into color information 
having a high visibility. When the operation is repeated per 
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one line of the input data and when the character String 
indicative of the end of data is detected in the data buffer 2 
by the data end judgment portion3, the proceSS goes to END 
to externally output a Signal indicative of the end of the 
proceSS from the output terminal 7. 

The character String in the color conversion character 
String Storage portion 24 can improve the visibility of the 
character by describing how to make the character to be 
expressed in black, uniformly. 
(Third Embodiment) 

In accordance with the present invention, in this preferred 
embodiment, line Screen value conversion and/or color 
conversion may be performed while taking the background 
color of the original into consideration. FIG. 8 is a schematic 
block diagram showing a third embodiment of the image 
forming apparatus according to the present invention, in 
which printing is permitted in consideration of the back 
ground color of the original. 

In FIG. 8, the components identified by the reference 
numerals 1 to 7, 21 and 23 to 25 are similar to those 
discussed in connection with the first embodiment. The 
reference numeral 80 denotes a background color informa 
tion extracting portion for extracting background color 
information in the printing data description Stored in the data 
buffer. The reference numeral 81 denotes a line Screen value 
determining portion for determining a line Screen for effect 
ing conversion in consideration of the extracted background 
color. While the second embodiment determines the line 
Screen value derived by an external input, this third embodi 
ment determines the line Screen value in consideration of the 
background color of the print data in the background color 
information extracting portion 80 and the line Screen value 
determining portion 81. Other operations are the same as 
those in the first embodiment. Also, this third embodiment 
may be modified by adding a similar function to the color 
information converting portion 70n in the second 
embodiment, So that color information to be converted can 
be determined. 
As set forth above, in the preferred embodiments of the 

present invention, by inserting a Setting character String in an 
arbitrary portion in the print data, means for Setting the 
optical printing characteristics for the objective image data 
and the character data can be provided. Namely, an image 
forming apparatus receiving print data and having an 
improved visibility in the printed output using parsing 
information of the print data, includes the input terminal 
receiving the print data as an input, the data buffer Storing 
the print data per one line, the data end judgment portion for 
making a judgment as to whether the data in the data buffer 
is end data in the print data, the character String judgment 
portion for making a judgment as to whether a defined 
Statement of the predetermined character is present in the 
data in the data buffer, the print data converting portion for 
converting the print data for improving visibility of the 
character when the description of the character is contained 
in the data buffer, the output terminal for externally output 
ting the print data after conversion, and the process end 
Signal output terminal for externally outputting the Signal 
when end of file is detected by the data end judgment 
portion. By adding or converting the character String for 
improving the visibility of the character font to be smaller 
than or equal to a designated character Size, the expression 
of a detailed portion, Such as an edge of the character image, 
can be made clear. AS Set forth above, by adding the 
character String for improving the visibility of the character 
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10 
font So as to be Smaller than or equal to the character Size, 
the expression of a detailed portion, Such as an edge, of the 
character image can be made clear. 

Although the present invention has been illustrated and 
described with respect to exemplary embodiments thereof, it 
should be understood by those skilled in the art that the 
foregoing and various other changes, omission and additions 
may be made therein and thereto, without departing from the 
Spirit and Scope of the present invention. Therefore, the 
present invention should not be understood as limited to the 
Specific embodiments Set out above, but clearly includes all 
possible embodiments which can be embodied within a 
Scope encompassed and equivalent to the features Set out in 
the appended claims. 

For instance, while the embodiments have been discussed 
in terms of printing an output of a color original using a 
monochrome printer, the present invention should not be 
limited to this. Namely, the present invention is applicable to 
the case where the color original is output by a color printer. 
What is claimed is: 
1. An image processing System comprising: 
an image forming apparatus for converting input image 

data into a printing data; and 
a printer apparatus performing data output using the 

converted image data; 
wherein Said image forming apparatus comprises: 

a data buffer Storing an input printing data; 
a judgment portion for making judgment whether a 

define Statement of a predetermined character is 
included in data Stored in Said data buffer; and 

a line Screen value converting portion for converting a 
line Screen definition for performing halftone print 
ing of Said predetermined character when a define 
Statement of Said predetermined character is con 
tained in data Stored in Said data buffer. 

2. An image processing System as Set forth in claim 1, 
wherein Said line Screen value converting portion comprises: 

a first information input terminal for receiving input of a 
value of line Screen to be converted; 

a Second information input terminal receiving an input 
designating a font Size to be conversion object; 

a font Size comparing portion active when a description of 
the font size in the data in said data buffer, for com 
paring the font size with a font Size given from Said 
Second information input terminal; 

a line Screen conversion character String Storage portion 
Storing an additional character String performing line 
Screen conversion; and 

a Selector for Switching output between input printing data 
and Said line Screen conversion character String on the 
basis of result of judgment in Said character String 
judgment portion and comparison in Said font Size 
comparing portion. 

3. An image processing System as Set forth in claim 1, 
wherein Said line Screen value converting portion comprises: 

a background color information extracting portion for 
extracting information of a background color from the 
printing data, and 

a line Screen value determining portion for determining a 
line Screen value for conversion with taking the 
extracted background color into account. 


